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The Chargesor Insertion wunder this head is 81 a Line.

The New Elastic Truss presses uniformly
all around the body, and holds the Rupture easy, night
and day, till cured. Sold cheap by the Elastic Truss Co.,
683 Broadway, New York.

For Sale—A Walker Bros. Percussion Mill
for pulverizing hard substances. Thos. Waring & Bro.,
Colora,Cecil Co., Md.

For Sale—3Pat’sat less thanhalf their value,
two for Impr’tsin advertising Lanterns, one for Impr’ts
in Envelopes, by S. Kuh, Jefferson, Iowa.

Gasoline or Stove Oil Vapor Burners—Man-
ufacturerssend circular to J.R.,Box 183, Middletown,Md.

A Chemist wants a situation as teacher,
lecturer or analyst. Address J. S., New York Post Office.

For Sale—A Thomson’s Patent Road Steamer
at half cost. Enclose stamp to James C. Smith, Fayette-
ville, N. C.

Liberal cashprice orsharein profits for any
marketable article that will sell. Cash advanced for pat-
ent 1f not patented.Address Jarvis & Co.,Broadway,N.Y.

To sufferers from batteries that get out of
order on Burglar Alarms, etc., the Leclanche Battery
Co., 40 West 18th st., New York, guarantee these batter-

es to last one year without any attention.

New Motion—One Shaft rotating, rotates in
opposite direction another Shaftat any distance. Only
one connecting bar used. Rights for Sale. W. H. Benson,
‘Waynesboro’, Virginia.

Bolt Makers, send for descriptive cuts of
Abbe’s Bolt Machine,to 8. C. Forsaith & Co., Manches-
ter, N.H.

Mills for Flour,Feed, Paint,Ink,Drugs,Spices
and all other purposes. Ross Bros., Willlamsburgh,N.Y.

Hydraulic Presses and Jacks, new and sec-
ond hand. E.Lyon,4%0 Grand Street, New York.

Sure cure for Slipping Belts—Sutton’s pat-
ent Pulley Cover 18 warranted to do double the work
before the belt will slip. See Seci. Am. June 21st, 1878,
Page 389. Circularsfree. J.W.Sutton,% Liberty St.,N.Y.

Catalogue on Transmission of Power by
‘Wire Rope. T. R.Bailey & Valil.

The Olmsted Oiler is the best; it is self-
righting, strong and cheap. All Hardware and Tin
Houses have it.

Mining, Wrecking, Pumping,
Trrigating Mechloery, for sale orrent.
Andrew’s Patent, inside page.

Buy Gear’s Improved Balanced Jig Saw,
Boston, Mass. .

Inventors who desire to have their inven-
tions and patents introduced and represented in Europe
by a gentleman of experience and integrity, should

ddress K., Box 2979, New York Post Office.

State Rights for Sale, or work on royalty.
A valuable Patent on Boiler Feeders. Must be seen to

e appreciated. Address E. Brockway,Haverstraw, N.Y.

For Sale—New Patent for Refrigerator and
Beer Cooler, ete., combined. Enquire of or address
G. Nuss, 5518t Avenue, New York City.

Key Seat Cutting Machine.T.R.Bailey & Vail.

Buy Boult’s Patent Moulder for all kinds of
Edge and Surface Moulding on Wood. B. C. M. Co.,
Battle Creek, Mich.

Portable Hoisting and Pumping Engines—
Ames Portable Engines—Saw Mills, Edgers, Burr Mills,
Climax Turbine, Vertical and Horizontal Engines and
Bollers; all with valuable improvements. Hampson,
‘Whitehill & Co., Newburgh Steam Engine Works, Depot
38Cortlandt Street, New York.

You can get Improved Machinery from
Gear, Boston, Mass.

The Cornell University, Ithaca, N.Y., offers
iberal and practical courses for agriculturists, archi-
tects, civil engineers, master mechanics, mechanical en-
gineers, agricultural and manufacturing chemists, print-
ers, veterinary surgeons, etc.,withlaboratories, draught-
ing rooms, farme and work shops. In agriculture and
mechanic arts, various courses are provided to imeet
wants of all students ; also general courses in arts, lite-
rature and sclence preparatory to the other professions.
Over five hundred free scholarships. Next year begins
Sept. 8. For Registers, with full information, address
as above.

Lathes, Planers, Drills, Milling and Index
Machines. Geo. S. Lincoln & Co., IIurLi’ord, Conn.

Scale in Steam Boilers —How to Remove
and Prevent1t. Address Geo. W. Lord, Philadelphia,Pa.

Williamson’s Road Steamer and Steam Plow,
withrubber Tires. Address D. D. Willlamson, 32 Broad-
way, New York, or Box 1809.

Cabinet Makers’ Machinery. T.R.Bailey&Vail.

Root’s Wrought Iron Sectional Safety Boiler.
1,000 in use. Address Root Steam Engine Co. 3d Avenue
and?8th Street, New York.

I want the sole or part agency of Can, of a
few Speclalties that are protected by patent or cheap
manufacture. Address, for two months, J. F. Cass.
L’Original, Ont. _

Inventors or parties having specialties fo
sale, which they would like introduced and represente
in cities of Pittsburgh and Allegheny, address C.
Runyan, Box 598, Pittsburgh, Pa.

Belting—Best Philadelphia Oak Tanned.
C. W.Arny,301and 808 Cherry Street, Philadelphia, Pa.

For Solid Emery Wheels and Machinery,

send to the Union Stone Co., Boston, Mass.,for circular.
Al Fruit-can Tools,Ferracute,Bridgeton,N.J,

For best Presses, Dies and Fruit Can Tools
Bliss & Willlams, cor. of Plymouth & Jay,Brooklyn,N.Y.

To Manufacturers—Built expressly torent,
New Brick Building, 60x300 ft., 3 stories high, divided by
fire proof walls, with ample water power. Room and
power in quantities to suit. Address Industrial M’f’'g
Company, Rock Falls, Whiteside Co., IIL
Stave & ShingleMachinery. T.R.Bailey &Vail.

Fivedifferent sizes of Gatling Guns are now
manufactured at Colt’s Armory, Harfiford, Conn. The

largersizes have a range of over two miles. These arms
are indispensable in modern warfare.

Machinists—Price List of small Tools fgee ;
Gear Wheels for Models, Price List free; Chucks and
Drills, Price List free. Goodnow & Wightman, 23 Corn-
ill, Boston, Mass.

For Solid Wmu%htrimn Beams, etc., see ad-
vertisement. Address Unioen Iron Mills, Pittsburgh,Pa.,
forlithograph, etc.

Bookkeepers should trythe Olmsted Patent
Bill File and Letter Olip. They are admirable for all
papers. Save their cost in one day’s business. Sold by all
Stationers: J.H.White,Newark,N.J. ,Sole Manufacturer.

Gauge Lathe for Cabinet and all kinds of han-
dles. Shaping Machine for Woodworking. T.R. Bailey
o Vall, Lockport, N. Y

Drainage, or
advertisement,

Frientific

Covering for Boilers and Pipes. The most
economicaland durablearticle in use. Too.firstprize
at American Institute Fair. Van Tuyl Manufacturing
Company, 528 Water Street, New York.

Nickel and its Uses for Plating, with gene-
ral description. Price 50c. a copy, mailed free,by L. &
J. W. Feuchtwanger, 55 Cedar St., New York.

Silicate of Soda and Potash—All grades, in
liquid, jelly, and drystate,forsale in quantities to suit,
byL. & J. W. Feuchtwanger, 85 Cedar St., New X ork.

Parties desiring Steam Machinery for quar-
rying stone, address Steam Stone Cutter Co..Rutland.Vt.

Boring Machine for Pulleys—no limit to
capacity. T.R.Bailey & Vail,Lockport, N. Y.

Brown’s Coalyard Quarry & Contractors’ Ap-
paratus forhoisting gmd conveyingmaterialbyiron cable,
W.D. Andrews & Bro. 414 Waterst.N.Y.

The Best Smutter and Separator Combined
in America. Address M. Deal & Co., Bucyrus, Ohio.

Damper Kegulators and Gage Cocks—For
the best, address Murrill & Keizer, Baltimore, Md.

SteamFire Engines,R.J.Gould,Newark,N.J.

Peck’s Patent Drop Press. For circulars,
address Milo, Peck & Co.; New Haven, Conn.

cleaning and tinning old copper saucepans?

J. W, S.asks: Isthereany substance which,
when enclosed in a glasstube or buttle, willgive a con-
tinuous light, brighter than phosphorus ?

T, E. asks: How can I prepare gelatin for
heliotype printing? What are the materials and propor-
tions for making the inking rollers?

A. M. asks: How is the solution used in
electroplating with tin, described on page 71 of the pres-
ent volume, prepared ?

W. A. B.asks: How can I restoreivory to its
natural color? What {8 the composition of the cement
with which knivesare fastened in the handles ?

H. R. E. asks: Can articles be coated with
steel by an electrotype battery, and how ?

P. L. B. asks: What will keep,cherry

poards from warping?

G.P. asks: 1 How can I make oiled silk ?
2. How can I make a waterproof varnish for muslin
bags, which will not crack wdhen the bags are folded up?

B.L L. asks: 1. Of what substance are Mr.
Rogers’ groups of statuary composed? 2.Is there a
book which describes the tools and modus operand;
used in making such statuary ?

E. says: I have several hundred horse
power running to waste three miles distant from aman-
ufactory where Irequire thirty or forty horse power.
Can you advise me how it i8 practicable to transmit the
waterpower overthatthreemilesto drive the manufac-
tory?

E. asks: Is there any value ina miner’s
compass? “I bought one, and when new, the north pole
was readily influenced by the presence of metallic iron.
It was sent 300 miles by rail, and lost its attraction for
metalliciron ; but whencarried into a shaft of limonite
ore, the south end points down and the north end up, at
anangle of about 70°. Outside the mine, the south pole
dipsabout 10°, and at other places 20°. Why doesthe
south pole dipinsteadof the nortipole? Istheneedle
of any practical value in prospecting? What are the

diffieulties in usingit, and how are they to be guarded
against?” -

culating the power of atubeboiler. The fire is under
the boiler and comesthrough the tubes. Answer: Cal-
culating the heatingsurface in squarefeet, and dividing
by 15, will give you the horse power, approximately,

J. W.asks: What are the component parts
of nitro-glycerin, and the relative amounts by weight of
each ingredient? Answer: Into a mixture of four and
two thirds pounds of concentrated sulphuric acid and
two and one third pounds of concentrated nitric acid,
pour one pound of glycerin and you have the terrible
explosive agent, nitro-glycerin.

Z.M. P. K. asks: What cheap chemical
preparation will dissolve and clean earthen pipe sewers
from a tough sediment adheridg thereto, supposed to
be causedby grease and soapsudsfrom washing dishes;
etc.? Answer: Try washingwithmilk of lime, orstrong
lime water.

W. K. M, agks if apple pomace distributed
round a well of water would cause anenginewhich uses
the water torustor cut. The engine 18 sometimes found
1o be quite rusty in the morning. Answer: We do not
think the result you speak of 18 produced by apple po-
mace,but more probably by dampness in the atmos-
phere.

W. P. B. asks: What is the comparative
efficlency, for draft, of brick and iron chimneys, also
how much difference will the form, gquare orround,
make? Whatistheruleforsizeand hight of chimneys,
computed fromthe boiler? Can you mentionany cheap
work givingreliable information en kindred subjects?
Answer: A round chimney of brick 18 probably the best.
No.1of Van Nostrand’s “ Scientific Series” will proba-
bly give you the desired information.

G. T. L. asks: Inworking steam expansive-
1y in the ordinary reciprocating engine, does 1t make
any difference whether the port is left wide open during
the first part of the stroke and entirely closed during
the remainder, or whether the port is but partially open
during the entire stroke, the width of the opening,in
the latter case,being of course regulatedby the desired
degree of expansion? Answer: It i8 much more eco-
nomical to work the engine as mentioned in the first
case.

J.B.M.says: I have an engine thatjre-
quires 40 1bs. pressure, but sometimes I have extra
heavy work and have to run it at 60 1bs. Will 1t take
any more fuel tokeep the pressure at 60 1bs. all the time,
provided that there i8 no escape of steam through the
safety valve? Answer: Theoretically, it takes scarcely
any more fuel to make steam of 60 1bs. pressure than it
does of 401bs. ; but in practice, thereis a noticeable dif-
ference in the amount of consumption in the twe cases.
It will be ordinarily more economi¢al, however,to carry
steam;at th ehigher of the two pressures.

J. 8. M. asks for an easy rule for setting a
slide valve with a link motion? How would you set a
cut-off, made of two plates sliding on the back of the
glide valve, witha right and a 1eft hand double thread on
the stem, they being drawn together by a wheel on the
top of the stem? How can Iset out the rings of the
steam piston? How shall I key up the connections
withthe crank pin and cross heads? How can Iset the
boxes to the otherbearings,especially the thrust bear-
ing? What 18 the best thing to prevent foaming or to
prevent the water from being drawn over from the
boilerinto the engine? Isita goodplantogivea boiler
plenty of steam room, 8o that the steam mayclear itself
of the water that 18 apt to rise with it? Answer: We
are glad to receive a letter containing such intelligent
questions; but owur correspondent, without perhaps
being aware of it, has made inquiries that could only be
answered by a lengthy treatise on marine engines. He
must study such things for himself ; and while he will
find many valuable hints in our paper, he can only mas-
ter the subject by diligently reading the best textbooks,
and carefully investigating the best practice.

T. T. says: We have a well about 40 feet
from a pond, and want to lay a one inch iron pipe under
ground,from pond to well : how can we do this without
drainingthe pond? We want to lay it about 4 or5 feet
below the surface of the water. Answer: Perhaps you
had better lay the pipe in another manner. If the well
18 below the pond, a siphon will answer very well, and
can be eagily applied.

B. M. asks: How can I mix chalk or other
precipitate with either alcohol or water, so that there

will be nosedimentat the bottom? By what process
canit be brought to a creamy appearance? Answer:
‘The nature of a precipitate is insolubility. Chalk is
insoluble in water or alcohol, and therefore precipitates
or falls to the bottom asa sediment. Youcannotchange
the chemical properties of chalk in this respect. You
can only keep up a creamy appearance of a mixture of
chalk and water by frequent stirring.

H. M. B. asks: What is the best mode of
extracting, from linen or ¢lothing, the stains produced
by the tincture of muriate of iron, after they have ‘been
washed? Answer: Soak in solution of oxalic acid, and
wash thoroughly. Oxalic acidis poisonous when swal-
lowed.

H.J. B. Jr. asks our opinion of a system of
hydraulic rams for propelling water for extinguishing
fires. Answer: Probably when steam is not used in a
building, this would be a good arrangé¢ment. But when
steam 18 available, a steam pump could be made more
effective and quicker in 1ts operation.

D. A.IL asks: Can you inform me of the
best method of coating paper with a coloring matter,
suchas an anilinedye, the object being to have the coat-
ing as thick as possible without scaling off readily ? The
color at the same timeshould be soluble in water. I
have tried common gum arabic, but, while it prevents
scaling off, 1t 1s insoluble in water,and 18 very difficult
to work. Answer: Try a very weak solution of gum
arabic. Thishasveryslight consistency, and, whilepre-
venting scaling, cannot be difficult to work.

A, M. R. asks for information concerning
the most recent process of making malleable iron cssf-
ings,on alarge andsmall scale. Answer: A process of
makingmalleable iron castings 18 to heat the castings
to redness while imbedded in powdered chalk or char-
coal,or oxide of iron (hematite, for instance), 8o as to
protect from the action of the air,and decarbonize the
cast fron. See Osborn’s ¢ Metallurgyof Iron and Steel,’
and * The Manufacture of Steel,” by Griiner.

J. T. B. says: A friend and I have a ques-

tion subjudice. He contends that, in the construction
of an ear trumpet,it is of great importance that the
material be such that 1t will increase' the sound which
1t transmits, such as light metal or other material capa-
ble of gonorous vibrations while I, on the contrary,
maintain that the whole design of the ear trumpetis for
the purpose of collecting and transmitting or conduct-
ing the sound already produced, and that it should be
constructedin bell form merely to collect the sound
waves and thus make a direct impression on the mem-
brana tympant with greater force. I contend that the
form has more to do, with 1ts effectiveness as an aid to
hearing, than the material of which it is censtructed,
and that 1t being sonorousor capable of vibration does
not increase the sound or make it more easily heard.
‘Whichisright? Answer: Itisgenerally considered that
itmakesverylittle difference of whatmaterialtheinstru-
ment 18 constructed, or what is 1ts form, provided only
that the outer opening is greater thanthat which enters
the ear. The effect of this i8 to transmit the sound vi-
brations to portions of air continually growing smaller,
thus increasing the intensity, as the vibrations approach
the ear.

R. H. asks: 1. In which case has a vessel
the greatest buoyancy, when filled withatmospheric air,
with compressed air, or when exhausted of air alto-
gether? 2. What is the relative buoyancy? 8. Give a
rule for finding the weight which a given quantity of
air will support insea or fresh water. 4. What 18 the
best shape for buoys? 5. What amount of horse power
would be required to move a horizontal column of
water 3 feet dlameter and 30 feet long at the rate of
20m1iles an hour, the column discharging horizontally
against an open body of water 3 feet below the surface?
6. What resistance would be offered by the openbody of
water? Answers: 1. When exhausted. 2. Common
atmospheric air weighsabout 0765 pounds per cubic
foot, compressed air at a pressure of two atmospheres
weighs twice a8 much,andso on. 8. Weightwhich can
be supported by afloating body i8 equal tothe weight of
the displaced water. 4. They are usually made can
shaped. 5and 6. We cannot answer these questions
without some further particulars being given. If,as
wesuppose,the questions are askedin reference to pro-
pulsion bya water jet, we must refer you to some good
treatise on the subject.

T.R. B. asks how to get the exact radius
foralink for an engine? Answer: We think you will
find full and correct information on this subject in “Link
and Valve Motions,” by W. S. Auchincloss.

M. H. agks: Will lingeed o0il mixed with
slaked lime do to paint old buildings with? Answer:
Linseed o1l and slaked 1ime when mixed together will
form a soapy compound, not suitable,we should imagine,
for a paint. You want fora body some substance that
will not chemically combine with the oil,such as red
oxide of iron or red ocher, a favorite color in some
localities. You can shade down with whiting or fine
chalk.

C. P, asks for the best method of restoring
the colors of faded carpets, and removing grease spots.
Answer: Youcan remove grease spots from a cai‘pet by
soakingit with benzine or naphtha, by means of a rag.
‘We know of no way to restore the faded colors in a
carpet.
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W. B. J. asks: What material must I use
to make a tough elastic moldfor casting center flowers
in plaster of Paris? Answer: Use a mold of gelatin,
and a cold setting plaster.

C.R.C. asks: How can I make powdered
soapstone perfectly white? Answer: The coloring
matter of soapstone 18 due to some metallic oxide in
its composition. You might try the action of dilute oil
of vitriol uponitin a very finely powdered condition.

G. B. asks: What salts and gums are the
most affected by the weather? Answer: Themost deli-
quescent salt, or one thatattracts moisture the most, is
thechloride of calcium. The gums, on the contrary,
have generally the property of parting with their com-
binedwater,and drying when exposedto the afr.

S.C. A. says: In Colorado the atmosphere
is clearand dry. Persons on their arrival there find 1t
very difficult to perform any active labor on account
of the difficulty in breathing, until they become accli-
mated. This 18 more noticeable in sickly persons, or
persons with weak lungs. Is it to be accounted for by
there being a less per centage of oxygen in this pure,
dry atmosphere? 2 Must the lungs expand to al-
low one toinhale sufficlent air to obtain the required
amount of substance to sustain life? Answer: You
are right in saying that oxygen 18 essential to the
lives of animals, and that the lungs are provided for the
purpose of absorbing it, thus oxydizing the blood and
keeping up thestandard of animalheat necessary tolife.
On the mou§atain hights of Colorado, the air 18 less dense
than that at the sea level. and consequently, bulk for
bulk, contains less oxygen. It follows from this fact
that, where you live, the lungs must inhale more air in a
given time,in order to obtain the required amount of
oxygen, and consequently ene must breathe faster. It
would naturally take some time forthelungs of persons
who are accustomed to breathe dense air to become ac-
customed to a comparatively rarified atmosphere, and
this change of air would affect sickly persons or those
with weak lungs more than those with sound ones.

J. W. R. asks: By what process can I ob-
tain the greatest amount of carbon? Answer: That
depends upon the kind of carbon wanted. Charcoal 18
one kind, and a very compact variety forms sometimes
in gasretorts. Lampblack 18 nearly pure carbon.

J. F. W, asks: What metal is the best
conductor of electricity? Answer: Silver is the best
conductor of heat and electricity known.

S. T. B. asks: What battery power will it
require to heat red hot a platinum sheet,51inches square
and the thickness of a sheet of writing paper? Answer:
Supposing the platinum to be the one_ hundredth of an
inch thick, about seventy five cups of the largest size of
Bunsen’s battery, all well connected and in active oper-
ation, will be needed.

G. A. asksfor asimplemethod,suitable for
class {llustration, of producing a current of electricity
by light, to show the relations of heat, light,electricity,
and chemical force. Answer: Adjust a prism 8o asto
get a well defined polar gpectrum, bring the violet
raysto a focus on the eye of a fine cambric needle
made 8o hard that it will scratch glass; this will
magnetize the needle, proving that light will pro-
duce magnetism, by which a current of electricity
may be induced in a small coil of very fine wire con-
nected with the binding posts of a sensitive galva-
nometer ; a slight movement of the galvanometer
needle each time the magnetized cambric needle is
caused to enter the coll, and a movement in the oppo
gite direction when it is withdrawn, delicately prove
the correlation of 1ight to magnetism and electricity.

H. W. S. Jr.—In the compound engine, the
use of the steam by a second cylinder is secured in a
manner better than that which you propose.

F.J.S.says: 1. Is the “Science Record”
anillustrated work ? 2. What i8 the approved theory
of the magnetic force which controls the needle of a
compass? 3. What is the variation of the compass at
New York ? 4. What 18 the cause of the variation which
the magnetic needle makes with the true meridian? 5.
How is lodestone obtained? Answers: 1. Yes. 2 Tt
is quite reasonable to regard the earth as an immense
magnet, whose south pole 18 at its north geographical
poje, and consequently attracts the north pole of the
needle. 8. About two degrees west of north; the vari-
ationis not fixed, and 18 more or less every day in the
year,and frequently several times in a day. 4. It is
supposed to be caused bylocal electric action. 5. Itis
a valuable lower oxide of irom, and is found in the
ground as an ore. '

D. M. B.—The machine you describe inyour
communication does not seem to us to embody avy
novel features. The factthat a heavy body, when put
in motion, requires considerable force to stop it is by no
meansnew. Theannouncement that you getridof the
resistance 18 scarcely worthy of comment, as it amounts
tosayingthat you have created power. You must ex-
cuse us for not being willing to give up what you are
pleased to callthe old theory of the lever. If your ma-
chine really destroyed resistance, it would accomplish
this equally well whetherrunning fast or slow; and in
such an impossible machine, a pound weight, hung on a
point where the power is applied, would, in falling a
foot, raise something more than a pound (suspended
there to represent the resistance) through the same
space.

E. T. asks: Does the burning of coke af-
fecttheironof a boiler more than coal? Answer: We
think not.

D. K. S. asks: Willcorn meal put intoa
steam boiler injure the iron? I findafter 6 months use
of 1t (put in to stop a leak) that my boiler 18 as clean
and free from scale a8 when new. Answer: We think
not.

W. H.F. asks: Areanyoscillating engines
made 1n this country with cut-off valves? Asfarasl
can learn, they are all made to open and close their
ports by the oscillation of the cylinder, and are there~
foreinvariable in their action. I wish to procure,if
possible, two oscillators wherein I can regulate the
steam as with a link motion. Answer: We have seen
such engines as you describe, but 1t would probably be
necessary for you to have ‘them built to order, as we
do not think they are regularly in the market.

J.J. R. agks: For a small steam yacht, say
20 or 80 feet long and 5 or 6 feet beam, whichisthe stead-
ier, fastest and cheaper, a8 far ag machinery 18 con-
cerned, aside wheel or prepeller? Where space 18 not
somuch an object as speed and steadiness, which s
preferable, an upright or horizontal engine and boiler ?
Answer: The side wheel will be the steadier, and the
screw propeller the faster and cheaper. For such a
small boat, a horizontal boileris hardly practicable, and
the uprightboiler can be made of large diameter an™
low, 80 a8 not to aftect the steadiness of the little
steamer.
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T. H. says: The English plan of soundin
in deep water 18 to attach a block to one of the yar
arms ; then another block is secured to the end of a
rope which is rove through the yard block and secured
to the main rail by elastics, the second block being
hauled close up to the yard block. Then the sounding
line isrove through this second block and the sinking
weight and grapnel attached. The line 18 marked with
a conspicuous mark at each hundred fathoms and told
off by the officer in charge as thelineruns out. Alarge
numbver of pinsareplacedin themainrailon whichthe
line 18 carefully placed in coils, and a man 18 detailed to
to seethatthelineruns offclear. A small engine con-
nected witha winch is employed to haul in the line.
Two or three turns are taken around the winch head
with the line, and held by an experienced man who al-
lows it to surge whenever an overstrain comes on the
line by the ship’smotion; and yet, with all possible care
the line is often parted and lost. 1. What proportion
of thestrain of theline is due to pressure? 2. If a
round spar of white pine,10feetlong and 6 inches diam-
eter, were attached toa weight sufficlent to sink it rap-
idly to the bottom in 5,000 fathoms water, weight de-
taching itself on striking bottom, would the spar have
sufiicient buoyancy to return rapidly to the surface with
10 pounds weight attached ? 8. To whatsize would the
gpar be reduced by the pressure? 4. Wouldit retain its
original weight under the pressure ? 5. Is there any
agent that can be employed that will return rapidly to
the surface with 10 pounds weight attached from 5,000
fathoms depth, which will not require more than 100
pounds to each 1,000 fathoms to sink it rapidly? An-
swers: We presume that the strain on the line is due to
its own weight and the friction of the water,the weight
of the line being greatly increased by its becoming
soaked. If the white pine spar were thoroughlydried,
it is doubtful if it would be sensibly compressed, as it
would readily absorb water, until all its pores were
filled. It would be impossibte to tell without experi-
ment how much water it would absorb, under the pres-,
sure to which it would be exposed, but probablynot
morethan it contains when just filled—in which case it
would weigh from 30to 33 pounds percubic foot. As
theweight of the displaced water would be something
more than 64 pounds per cubic foot, it is evidentthat
the spar would rapidly rise to the surface. If it could
be coated with some preparation to exclude water, its
weight would be only about 25 pounds per cubic foot,
and it would rise more rapidly. Perhaps some of our
readers have made experiments, to find how much the
welght of a wooden float 18 increased when it is sub-
merged; and if so, we would be glad to hear from them.
It might be better, instead of using a spar, tosink a bag
or a telescopic cylinder which contains a mixture that
would form gas of considerable pressure when the
welght Was detached. The effect of this would be that
the bag would be inflated, or the cylinder lengthened,
and in either case, as the bulk of the submerged body
would be largely increased while its weight remained
the same, it would rise rapidly. The advantage of this
arrangement would be that it could be submerged by a
small weight,in comparison with that required for a
body with constant volume.

F. M. H. asks: 1. What sized pipe will I
require to convey steam €00 fect from a two flue boiler
J4321inches diameter by 20 feet long to a four horse power
engine, the pipe not to be coated? If the pipe be coat-
ed, what per centage of steam will be saved? 2. Do we
get asmuch power withaturbine near the top of the
penstock as at the bottom, the latter being full of
waterwhenstarted ? The turbine is supposed to run
by suction, as the water flows through the turbine and
keeps the-penstock full. 3. Isitpracticabletobore arte-
sain wells torun water engines ? At what depth is water
usually found where springs are numerous? Answers
1. Apout 1}4 inches in diameter. By properly coating
the pipe, you will effect a great saving, probably more
than %5 per cent. 2. We would recommend the wheel
to be placed as low down as is convenient. 3. Water
can be obtained in some localities, by digging down a
few feet ; but borings for artesian wells must generally
be made to a considerable depth, in any locality. Itis
not usual, however, to construet them when there is
plenty of water close to the surface. The boring ma-
chinery can be driven by waler wheels. There are two
artesian wells, close together,in the city of Chicago,
and the machinery for boring the second one was driven
by a wheel propelled by water from the first.

J. C. S. would like to know the maximum
power transmitted underfollowing circumstances. *Our
driving pulley is 8 x 24, and runs at rate of 180 revelu-
tions per minute; the driven pulley is 8 x 24 and is dis-
tanced from driving pulley 28 feet. Belt runs nearly
horizontally. The day it was put on (as tight as could
be, with stretcher) 12 inches was cut out in consequence
of its becoming too slack ; next day 22 more inches was
cut out; and today the belt is slack. A rule laid down
by your paper gave 11,000 feet per minute to the inch
for a horse power, making this belt about 5 horse power ;
according to a test by a practical man with a dynamom-
eter, as described in the SCIENTIFIC AMERICAN, it would
produce over 11 horse power. If the belt is strong
enough and does not slip, this is not a very good rule
for calculatingits power.” Answer: The rule referred
to probably gives average results, and net the maximum
amount of the power that can be transmitted by a belt.
‘We shall be glad to hear of reliabletests on the subject ;
and if we receive enough data, we willcorrect the form-
ula.

W. B. E. asks: Why will not direct acting
steam pumps work with single slide valve alone, with-
out having auxiliary piston and tappet valves to move
the slide valve? Answer: We believe the first direct
acting steam pump was made a8 you describe ; but it is
found easier to regulate thestroke of the pumpbyusing
tappets and an auxiliary piston, because in this case
the motion of the piston is reversed withlittle expendi-
ture of power.

W. J. R. agsks: 1. What horse power, theo-
retically, ought one pound of good bituminous coal to
furnish? 2. Given a mine in which the air travels two
miles through gangways 8 x 6 feet, with difference in
elevation of pit mouths 50 feet, increased 50 feet by fur-
nace stack: Supposing that you can burn, theoretical-
ly, one tun of good bituminous eoal per day, what is
the greatest velocity and amount of air you can draw
througb in a day? Answers: 1 Theoretically, every
pound of good bituminous coal burned per hour would
develope about 5% horse power, 1f its wholeeffect were
realized. 2. Youdo not send enough data te enable
us to answer this question.

W. B. E. says: Your answer in regard to
two pumps discharging into one pipe was incorrect. To
increase the quantity of fluid discharged, you must in-
crease the pressure. Answer: We have already re-ex-
plained this matter, and until we see it clearly proved
that a smallsteam fireengine throws as much water as
one double the size, with same steam pressure and
number of strokes, we do not feel inclined to alter our
opinicn.

Scientific

H. A. D. asks: 1. In turning a curve, does
one wheel of a lecomotive turn any faster than the
other, and if so, how, both being secured to the same
axle? 2. Can a locomotive with two driving wheels,
connected by the rod, travel as a locomotive with only
one driver? Answers: 1. No. 2. Yes,if weunderstand
the question.

A.P. Y. asks: Can a boat sail faster on a
tack, that is, going against the wind, than when going
directlybefore the wind, the velocity of the breeze be-
ingthesamein both cases? Answer: A sailing vessel,
under some circumstances, goes faster on a tackthan
before the wind. You wil: find an article on the sub-
Jject, on page 177 of our volume XX VIII.

B. A. S. agks: 1. What are the methods of
ascertaining where iron ore is to be found other than
digging ? What peculiarities of soil, or other surface in-
dications, are there, which denote the presence of iron
ore,and what indications are incompatible with it?
2 Can a miner’s or dip needle be relied upon, and can
any one use one? 3. Isyour pgper as good as any to ad-
vertise an ore bed for sale? Answers: 1. Consult solne
reliable work on geology. 2. The miner’s needle is
chiefly employed to locate veins inmines. 3. We think
80. See page 141 of this issue.

T. O’N. asks: Is the arrangement shown
in the diagram the proper one for a belt from A to drive
a shaft on B at a right angle, both shafts being horizon-

tal, and one about

other? When driving
a horizontal shaft,
from an upright one,
will the pulleys have
to be arranged in the
same way,andwill the
belt lead from the
driver to the driven,
as in the case of the
two horizontal shafts?
Answer: When trans-
mitting power with a
quarter turn belt from
one horizontal shaft to
another, also horizon-
tal, at right angles to
it, guide pulleys are generally employed. When one
ghaft is horizontal,and the other vertical, the arrange-
ment shown in your sketch willanswer, if there is suf-
ficlent distance between centers.

E. W, H. asks: 1. What is the ﬁre%)vroof
composition used in the manufacture of safes? 2. Would
not the same material placed on the outside of and
around a steam boiler conflne all the heat to the inside
of the boller? 8. Are these non-conducting compounds
patented ? 4. Are the materials expensive? Answers: 1.
Safe flllings aregenerallymade of gypsum, alum, hydrau-
lic cement. 2 No, not all. But the use of ajacket of
non-conducting material saves much fuel. 8. There are
several patents. 4. No.

W. A. M.—The reason why your plan will
not work is the same as would be assigned in case a solid
weight were used to sink the receiver, instead of the
weight of the compressed air.

C.J. B.asks: How can I regenerate ink
that has been frozen? Answer: Prussiate of potash
willnot regenerate frozen ink, though it willbring out
writingwritten withsuch ink. When potassium ferro-
cyanide or yellcw prussiate of potash is added to a solu-
tlon of ink,ironferrocyanideorprussian blueisformed.
Weknow of no method to regenerate frozen ink,its
pale color after freezing being due to the decomposition
of the organic matter (galls) contained in it.

G. W. B. asks: How can ordinary dark
brown maple sugar be clarified so as to be made of a
much lighter shade? 2. How can I tan deer skins so
they would be suitable to make up into hunting jackets,
leggings,etc. ? Answers.: 1. Dissolve the sugar in wa-
ter, add whites of eggs to the golution ; heat to the boil-
ing point ; and skim off, while boiling, the impurities
from the top. While still hot, tilter through recently
burnt animal charcoal (bone black). Boil again to the
crystallizing point,and then run off into molds, etc. 2.
Soak the skins in lime water, and cleanse as perfectlyas
possible. Thensoak in dilute oil of vitriol to open the
pores of the skin. Then soakin aninfusion of oak bark
or tannin until sufficiently tanned.

E. E. G. asks: How can double sulphate of
nickel and ammonia be made from the sulphate, for a
plating solution? Answer: Addaqueous strong ammonia
to a warm (not hot) saturated solution of nickel sul-
phate, cool,evaporatein a vacuum or without boiling,
and collect the light blue crystals that form.

C.R. C. asks: Can rubber be made pure
white,s0 as to recelve a good polish and not altcgether
lose its elasticity ? What work treats upon the subject
of rubber? Amnswer: Crude commercial rubber is col-
ored darkby the smoke of the fire used in drying it. To
obtain it pure, mixthe fresh white juice with 4 or 5times
its welght of water ; let it stand for a dayand then heat,
and skimoff the layer of rubber that rises to the top.
Repeat until all the gum is extracted, and then press
between folds of cloth. You might mix this pure white
gum with white lead, or similar body, to harden it, but
the proper manufacture of what you seem to be looking
for can only be attained by careful experiment. See
Muspratt’s ¢ Chemistry,””and Tomlinson’s Encyclopedia,
article caoutchouc.

Mrs, H. H. asks: How can I make fibrin
from albumen? Answer: Put the whites of a dozen
eggsin a gallon of water. Let themsoak for 12 hours,
and ther raise the same watercontaining the eggato the
boiling point. Continue the boiling for 10or15 minutes.

W. E. T. asks: Are not lightning rods
much safer conductors if perfectly insulated? Answer:
The rod should be attached directly to the nhouse with-
out insulators.

H. W.S. asks: What is the general rule
for calculating solarand lunar eclipses, and what is the
best text book on the subject? Answer: Eclipses of
the sun and moon recur everyeighteen years, eleven and
one third days,in nearly the same order. They occu
whenever a lunar conjunction or opposition coincides
with one of the moon’s nodes. See Burritt’s * Geogra-
phy of the Heavens,” pp. 214-224, or Chauvenet’s “Spher-
ical and Practical Astronomy,” pp. 436-521.

A. S.asks: 1. What is the best kind of a
battery to attach to a steam boiler to prevent lime from
sticking to it? 2. What is your opinion of using an
electric current toprevent scale from forming in boil-
ers? Ihaveseenbattericsused for that purpose,and
hearthemhighly spoken of. Answers: 1. One that is
constant, such as Leclanche’s and Daniell’s sustaining
battery. 2. We should think, having no positive evi-
dence to the contrary,that somuchbatterypower would
berequired to do efficient serviee that it would hardly
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W. A, B. says, in answer to A. D. W,, who

asked how to deposit a thin film of lead on iron: Dis-
solve the adtiate or nitrate of lead in water. Precipi-

"tate the lead with a strong solution of carbonate of po-

tassa, adding it drop by drop tillno further effect is pro-
duced, Pour off the supernatant liquid, and wash sev-
eraltimes in water, and then add a solution of cyanide
of potassium, say two ounces to the gallon of water, to
redissolve the precipitate. By employing this solution
in a weak state, with moderate battery power, I have
coated articles admirably. The iron must be well
cleaned in a pickle.

0. C. says, in reply to 0. C. W.: I would
say that high wateris the easiest to make steam with.
If anyone doubts this,let him run his boiler, say one
day with water between the lowerandmiddlegages, and
the next daywith water above the top gage, and he will
gee which is the easier.

J. E. C. asks: Which is the best water for
drinking and household purposes: water obtained from
a drive pipe well, or by the common well, providing that
the latter is cemented up from 5 feet from the bottom,
both having the same kind of pipe and pump? Answer:
‘Whether the water be obtained from a drive pipe well
oran ordinary one will make no difference as regards
the quality of the waterfor household or drinking pur-
poses, other things remaining the same.

W. B. asks: What canI use to remove ink
stains from a pair of tweed trousers? Answer: Rub a
1ittle melted tallow on the spot, and then wash; or ap-
ply lemon juice, or a little powdered cream of tartar
made into a paste with hot water.

B.H. B. says: In yourissueof June14,you
give a mode of tiInning hooks and eyes, pins,etc. Iwish
to apply the process, and I ask for the proportion of the
ingredients of the recipe. Answer: You can tin arti-
cles ofiron by first dipping them into dilute oil of vitriol
to clean their surfaces and then into a bath of melted
tin.

J. 8. B.asks: What is paint or plumbago
mixed with to make a composition fit for filling pencils ?
Answer: The plumbago used in lead pencilsisgenerally
mixed with clay and moistened with water,then pressed
into the form desired.

E. asks: How can mold stains be removed
from books without injuring the paper? Answer: You
can whiten papers discolored withmoldin thefollowing
way: 1. Wet with purz clean water. 2. Soak in a dilute
solution of bleaching powder. 8. Pass through water
made sour tothe taste bymuriaticacid. 4. Soakin pure
water untilall traces of acid are removed,and dry. Itis
not necessary to say that this operation requires care-
ful manipulation. You may try, instead, exposing the
moistered paper tothefumesof burning sulphur, which
1s agood bleaching agent,and then passing it through
water and drying.

T. S. asks : How can I make the portable
ink of Professor Bottger, described byyou in your issue
ofMarch1? Answer: Make the strongest possible solu-
tion of aniline black in water or alcohol. Soak thick
unsizedpaper thoroughly until itisas dark as the solu-
tion,and then dry.

J. G. says: I have broken about two dozen
of good new files. How can I fix them? Can they be
soldered in any way? Answer: You might secure the
pleces for use upon a wooden bar. We think you could
not solder them.

D.S. H. asks for a formula for calculating
the power of a falling weight. Answer: Theoretically,
the work done by gravity equals the distancethe weight
falls multiplied by the weight. The mean pressure on
the pileis equal to the work, divided bythe distance the
plle enters in feet. Example: Suppose the weight is
2,500 pounds, and falls 25 feet, forcing the pile into the
ground 18 inches. Work of weight=2,500:X25=62,500
foot pounds. Mean pressure on pile=62,500+12=41,6662
pounds.

L. M. C. asks: What will be the best ce-
ment formica,to stand a good heat,such as that of a
lamp? Answer: The following is arecipe fora fireproof
cement for mineral substances: Fine riversand 20 parts,
litharge 2 parts, quicklime1 part, linseed oil to forma
thin paste. Let it harden before applying heat.

S.D. E. asks: What is the proper focal
distance for a 2 foot reflector, and how large should the
small reflector be to correspond? Answer: A two foot
reflector should be of 20 feet focus, that is, the radius of
curvatureshould be 40 feet. The plane mirror should
be about 8 x 5 inches. See page 43 of ourcurrent vol-
ume.

E. J. L. says: 1. Suppose a half inch pipe
18 inserted in the end of abarrel,the pipe extended to a
perpendicular hight of 33 feet, and water poured in till
full; will there be sufficlent presure on the pipe to
burstthebarrel? 2. What will be the pressure,and what
is the rule to ascertain the pressure? 3. If a one inch
pipe 18 placed instead of the above pipe, at the same
hight, will there be any difference in the pressure? If
any,howmuch? Answera: 1. It will be nearly correct
to estimate the water pressure at half a pound per
squareinc¢h forevery foot inhightnf the water column.
‘Whether your barrel will stand the pressure of a water
column 33 feet high depends on its strength. 2and 3.
The pressure on the barrel would beabout 15 pounds to
thesquareinch.

D. M. says: On page 75 of your current vol-
ume, I. M. B. asks why the images of objects, being re-
versed upon the retina of the eye,are yet apparent to us
in their proper positions “May I ask I. M. R. if he
knew, before he studied natural philosophy,that there
was upon the retina of his eye an image of objects seen
byhim? Itwill, Ithink, bereadily grantedthatthe ob-
ject of vision 18 not the image upon the retina, but the
thing of which it is the image. In-other words, what
the faculty of sight apprehends is the external object,
not theimage of it upon the retina. This imageis, not
theobjeet of the faculty, but the means by which the
facultyelicits the act of seeing ; not that which we see,
butthatbymeans of whichwe see. If the spectator is
not conscious of the image upon the retina of his eye,
if he has no knowledge of it in the act of vision, then
the difficulty proposed by I. M. R. vanishes; for that
difficultyarises from his assuming that what we see is
the image upon the retina, while in fact no man has a
direct knowledge of that image, but only a reflex knowl-
edge,acquired by studying natural philosophy. I.M.R.
shouldhave asked: Why, the images of ebjects being
reversed upon the retina of the eye, we nevertheless see
the objects im their proper positions? The question
thus laid down presents ne serious difficulty.

I. G. points out, inreply to J. E. E.’s ques-
tion as to the phosphorescencefrom fire flies and glow
worms, that the light is only emitted by the females
during the copulating season.

D. B. M. says, inanswer to several in%uiries
28 t0 how to determine themeridian of any locality: On
some Clear night, suspend two plumb lines at any con.
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venient distance apart, and align them as exactly as
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possib e with the pole star. Twelve hours afterward
observe them again, when, without the merest chance,
they will not be in alignment with the star. Align them
again by moving either of the lines to the east or west
a8 may be necessary. The first position of the line
moved should be carefully marked before moving it
Find the middle point between the first and second po
sitions of the 1ine moved, suspend the moved line at
thispoint,and the two lines will hang in a true meri-
dianline. Of course this method can be used only when
the nightsare somewhat more than twelve hours long
A lantern, properly shaded, will be found useful in
making thealignments. A moonlightnightis not very
suitable, because the star is not then so distinct.
Trouble will sometimés be caused by the wind. This
maybe verymuch lessened by allowing each plumb to
hangin a vessel full of water.

W. A. B. says that a piece of brown paper,
foldedtwo or threetimes and placed between the up-
perlip and the gums, will immediately arrest bleeding
at the nose. Press thelip gently with the finger so as
to hold the paper firmly. It never fails.

0. C. says: I would suggest to A, K, who
asks for an invisible ink, that sulphutric acid greatly di-
luted with water will be invisible until gently heated,
whenit willbecome a jet black, ifrightly proportioned.
If too much acid is used, it will eat the paper.

J. E. 8. says, inreply to J. H., who asked
for a rule to determine the position of the frets on the
finger board of a guitar: The following is available for
ordinaryuse: Divide the length ofthe string from nut
tobridgeinto eighteen equal parts ; take one of these
parts for the space between nut and first fret. Then di-
vide the distance between that fret and the bridge into
eighteen parts and take one of those forthe seeond fret,
and 8o on, always shortening the string one eighteenth
to raise the pitchahalftone. This,if accuratelyspaced,
willbring theoctavefret a little belowthecenter of the
string, whichis as it should be to produce a perfect oc-
tave; for although the absolute center is the point for
the harmonic, thestring, being in higher tension when
forced on to the fret, gives ton high a tone if the
fret be in the center. To space for the frets with com
passes in the ordinary way,if done with any degree of
accuracy, 18 a slow and tedious job, but by adopting the

method shown in figure, it will become simple and inte-
resting. Upon a draftingboard, withsquareandstraight
edge, make the base line A B some three or four feet
long; set a pin at the point C and erect two perpen

dicularlines AD and E F,whichshall be one eighteenth
of the distance from A C apart, that is,1f it is 36 inches
from A to C, thenfrom A to E will be 2 inches. Lay off
ontheline A D thelength of the guitar string as at C,
and with thestraight edge strike thediagonal G C; from
the intersection H draw the horizontal I, which gives
the position of the first fret. The diagenal J and hori-
zontal K give the position of second fret, and so on to
full number. The finger board spaced in this way will
not be likely to correspond exactly with the finger
boards on the guitars made by regular makers, nor
do those of different makers agree, from thesimple fact
thatany instrument that makes the same tone for the
sharp of one note and the flat of the nextisan imperfect
instrument, as thereshould be somethinglike a quarter or
third of a tone difference ; so when a single tone is used
forthetwo, it is but a compromise at best,andthe com-
promise made by theregular spacings is as good as any,
for the difference is 8o slight as not to be discernible by
the ordinary ear. If onehas aguitar of which the loca-
tion of the frets is satisfactory and wishes to transfer
the same proportions to another, where the finger board
18 either longer or shorter, the use of this same trian-
gular draft is available and perfect. Make the triangle
as above, only move the two vertical 1ines until their
lengths shall correspond with the two different lengths
of strings, transfer this portion of the frets onto one of
the lines, and draw the diagonals, which will give the
other.

MINERALS, INSECTS, ETC.—Specimens have
been received from the following correspond-
ents,and examined with the results stated:

S.H. C.,, to whom we submitted certain
minute insects, found as parasites on the common fly
(sent to us by another of eur correspondents), reports
that hehas examined the specimens under the micro-
scope. He also sends us sketches of their appearance
under the instrument, with descriptions. From the
naturalsize,less than half the diameter of the head of a
pin, ovr correspondent has magnified them up to for-
midable looking monsters six inches in length. He
states that they belong te the group acaridea, and are
probably members of the fourth family, or hydrachnida.

A.F. 5.—The bright brassy crystal is iron pyrites, or
sulphide ofiron.

C. 0. T.—All three are iron pyrites, a compound of
sulphurandiron, of value when in sufficient quantity
for the manufacture of oil of vitriol.

K. J.J.—The black specimen appears to beslate. The
other specimen contains plumbago.

G. W. A.—The metal looks like zinc.

R. 8.—Your specimen is probably the humming bird
moth, which is often mistaken for the bird.

R. H.McG.—The metallic specimen seems to be an al-
loy of silver and lead ; the other material is bituminous
coal.

J.M.—Thearticle enclosed 18 a kind of grass which
has certainly taken on a hue of wondrous green, derived
from the spent products of the dye house in which it
was found.

E. A. S.—Ironpyrites.

J. 8. T.—The enclosed specimens are iron pyrites, ot
valueif in large quantities and near transportation.

J. A. E—Your mineral resembles oxide of iron. An
apalysis will cost $10.

J. R. W.—The metallic composition of thismineral can
be determined only by a careful assay. Cost $10.
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